Demographic changes and growing demand are making Long-Term Care (LTC) services for chronic patients and senior citizens a dynamic sector facing major challenges. Jobs in this sector tend to have limited attractiveness, to be associated with low retention rates and, consequently, potential workforce shortages. The objective of the present paper is to measure LTC job stability in order to quantify a potential attractiveness gap between caregiver occupations and other related careers across European countries. We make use of the European Labour Force Survey database (EU-LFS). The data covers 26 countries over the period 1992-2011. We estimate the conditional continuation probabilities of maintaining a current job over time for LTC workers, applying a retention rates approach. We compare these estimates to those for typical health sector workers within and across various countries. Our findings indicate that, although LTC jobs are as stable as other healthcare related occupations in most of Europe, two groups of countries exhibit different patterns. In Southern and Eastern European countries, LTC occupations appear less stable. Central European states, by contrast, reveal an apparently higher retention in favor of LTC occupations.
affecting the sector (Dowson and Surpin, 2000; Fujisawa and Colombo, 2009; European Commission, 2008; OECD, 2009) , but the consequences might be dire, including poor care quality, unsatisfactory physical conditions for assisted persons (Castle and Engborg, 2005) and higher recruiting costs for the firms and institutions operating in the sector (Seavey, 2004; Fujisawa and Colombo, 2009 ).
Workforce shortages could derive from the mismatch between caregiver demand and supply. From the demand perspective, since LTC consists of personal attention and is therefore labor intensive, an increased demand for services is likely to increase the need for workers in the sector substantially. From the supply side, care giving may not be perceived as an attractive field: care work means physically and mentally taxing tasks and challenging work shifts/schedules. Moreover, when formal contracts do exist for these workers, they are often precarious and with low compensation. These job characteristics are predictors of dissatisfaction (Delp et al., 2010) and might partly account for the high quit rates and short employment spells, i.e., the low job stability often observed in the sector (see Castle and Engberg, 2005; Hussein et al., 2010; Olson, 2010) . Low job stability means short job duration expectations. And these, in turn, might translate into lower skill development, low wage increases through tenure and limited access to employer-based benefits (e.g., pension plans or training). In short, low job stability and low job attractiveness and quality come together.
In sum, job stability becomes a central dimension in researching possible sources of work shortages. In order to prepare for the challenges the LTC sector faces due to the expected increase in demand, it is essential to understand the supply mechanism and to quantify job stability in the sector. Detailing this information should serve all actors involved well, from final users of care to service providers as well as policy makers and taxpayers. In this paper, we focus on job stability in the LTC sector. In particular, using European Labour Survey data we examine the extent to which employment duration differs between LTC workers and that of similar occupations in several European countries during the twenty-year period from 1992 to 2011.
Research Gaps
A critical question to address is to what extent LTC jobs are more or less attractive than other comparable occupations in Europe. This question is especially relevant in a comparative perspective, given that different countries experience workforce shortages differently. Countries provide LTC services under different frameworks, in terms of provision, organization and financing, so that low work attractiveness could be related to specific frameworks. Although most European countries face similar demographic challenges and growing demand for LTC, the solutions proposed to finance and deliver LTC services vary consistently across countries (Riedel and Kraus, 2011; Nadash at al., 2012) . For example, the proportion of public and private funding or the share of formal vs. informal care can vary widely; some countries have introduced homebased care programs, others mainly support care in assisted living facilities or nursing homes (OECD, 2011) . Cross-country comparisons in the resulting workforce structure should illuminate the organization of LTC service delivery and possibly help inform policy decisions.
2 Krauss et al. (2010) provide a typology of the LTC systems in Europe based on four important dimensions: public expenditure, private expenditure, intensity of use of LTC services and support to informal caregivers. They eventually classify European countries into four clusters.
Landmark studies in this field are challenged by the scarcity of comparable data allowing for cross-country comparison and/or including long-term information, which makes figures and labor market dynamics in the sector harder to understand. For example, institutional research relies on macro-focused databases whose main aim is the description of the whole Health Services industry (OECD, 2011a (OECD, , 2011b Fujisawa and Colombo, 2009 , European Commission, 2008 . These studies lack precise data on LTC workforce characteristics, such as job stability, and on comparisons between LTC and related occupations, such as health care staff.
Studies that address questions related to LTC work stability are often country-specific, such as the National Clearinghouse on the Direct Care Workforce (2006), Harrington et al. (2009) or Baughman and Smith (2011) for the United States; Mennicken et al. (2013) for Germany. Other relevant publications rely on establishment-level or local economic data, often obtained from case studies or surveys, see Castle et al. (2006 and 2007) , Delp et al. (2010) or . These country-(or case-) specific studies offer important insights, but their outcomes are hardly comparable and are limited in their international validity. A notion common to several of these studies is that LTC occupations present low job stability and low attractiveness for workers. Nevertheless, the literature fails to provide empirical measures of job stability and to offer an international comparison that takes different LTC provision systems into consideration.
In this paper, we aim to ascertain whether low job stability indeed characterizes LTC occupations. We examine the LTC labor force job possibilities and compare them with those of the Human Health and Social Work Activities workforce in 26 European countries over the last twenty years.
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Using current data and a widely accepted methodology that permits international comparisons, we measure and compare LTC job stability with that of other related professions. Our primary objective is to describe job stability in the sector in terms of job tenure and job continuation across different European Union countries, organizing the data in order to allow for within and cross-country comparisons over time. Measuring job stability has two implications: it allows for distinguishing between provision schemes (at country level) and for creating solid measures that can be used in further empirical investigations on the factors affecting job stability in the sector. Our results indicate that even though LTC jobs are as stable as other health care related employments in most of Europe, the patterns differ between two groups of countries. In Southern and Eastern European countries, LTC occupations are noticeably less stable in terms of employment spells and one-year retention rates relative to those of Central European countries.
The next section briefly describes the dataset we use, the European Union Labour Force Survey (EU-LFS), and the method implemented to identify health care and LTC workers. Section 3 explains the empirical methodology. Finally, we detail the observed evolution of job stability in the health and LTC sectors in Europe built upon data from 1992 to 2011.
Data and Empirical Strategy
The European Union Labour Force Survey is a large rotating, random sample survey representing the population in private households in 30 European countries.
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The national statistical institutes are responsible for collecting the data, which are then centrally processed by Eurostat. Although data exists starting in 1983, availability for individual countries depends on their EU accession date. The EU-LFS provides quarterly and yearly variables concerning labor participation for individuals, ages 15 and over, as well as for those outside the labor force. EU-LFS variables include demographic background, labor status information and employment characteristics as well as job and unemployment tenure.
In this paper, we focus on job stability in the LTC sector. Building on individual data we create country-level indexes. In particular, we examine the extent to which employment duration differs between LTC workers and that of similar occupations in several European countries over the last 20 years.
Different empirical approaches to job stability exist. A common one consists of observing the average employment spell of employed individuals and their tenure distribution. These measures are sources of important information about the state of the labor force. However, the EU-LFS, like other similar surveys, is not designed to provide complete employment spells (the kind of data needed to observe average spells and distributions), but the time spent employed by each individual up to the reference week, i.e., the in-progress (or incomplete) employment duration. An average measure obtained from these spells would be the average of incomplete duration of employment. Since length and sampling biases might arise, this measure misrepresents the average complete duration of employment, so it would not be a reliable measure of job stability (for a thorough discussion on these issues, ref. Salant, 1977, and European Commission 2009, p. 80) .
5
Another approach to measuring job stability consists of computing the conditional continuation probability of employees, i.e., the probability that a job will continue for some specified period of time given a certain initial tenure. The conditional probability, or retention rate, is widely used and accepted to observe job stability patterns and their changes over time (Diebold et al., 1997; Neumark et al., 1999; Heinsz, 2005; and Brochu, 2011) . As is common in this literature, we apply a synthetic cohort approach to estimate retention rates from consecutive crosssectional surveys of LTC workers and compare the results with a benchmark occupation category: health sector (total) workers.
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The aim is to calculate the probability that a worker will remain in his or her present occupation over time. When one-year retention rates are computed for one sector in one country, we obtain an estimation of the percentage of workers (of the sector in that country) that will hold the same position after one year. We can compute 4 EU-LFS is similar in content to the American Current Population Survey and the Canadian Labour Force Survey.
The collection of job tenure information is implemented monthly in the EU-LFS and C-LFS, but only at irregular intervals of at least two years in the A-CPS. Thus, when it comes to studying job tenure, the EU-LFS and C-LFS are better suited than the A-CPS. 5 Furthermore, this measure is difficult to interpret when the tenure distribution becomes more polarized and the shares of workers at the highest and lowest levels of stability simultaneously increase. This is the case of the present (crisis) situation in several countries. 6 The category of health sector workers comprises all those occupations related with health and social care, from hospital personnel to social workers. See below for further details. These categories were selected because they are related to LTC occupations in terms of scope and personnel training. retention rates for workers with different tenure, e.g., workers in their first year of tenure, and then produce a weighted average referring to all workers employed in a sector in a given country each year. This method permits a comparison of the retention rates of two different workers' categories, in our case LTC and health sector employees, as well as observing how retention rates evolve as workers' tenure increases.
Here we denote the individual as i, tenure as s, time as t and the category characteristics as c (e.g. workers from a specific sector), where is the vector of these characteristics and is individual tenure. Following Brochu (2011) we derive the retention rate as , ,
being 1 [.] an indicator function equal to 1 when the conditions inside the brackets hold, and zero otherwise. For each category c, the retention rate can be estimated as the relation between the number of respondents reporting tenure of s and s +1 in two repeated surveys. Therefore, if the sample size at time t is the estimated retention rate is
The synthetic cohort appellation arises from the need to rely on population cohorts to "follow" the same category of workers over time. In order to estimate retention rates according to (2), data from two repeated surveys is needed. However, EU-LFS data does not follow individuals across different surveys. To avoid this shortcoming and to exploit information from two consecutive surveys, the computation is based on two cohorts representing individuals from the same job entry group, the synthetic cohort. The estimation is computed by following the experience of a synthetic cohort forward through time; in other words, the retention rate for year t is estimated using present and future data (data from the year t and the year t+1). The resulting retention rate can therefore be considered a "forward tracking" estimator. See Corack and Heisz(1996) for further discussion.
Given that the EU-LFS provides yearly values for employment spell lengths in months, retention rates could be performed for intervals as short as one month. However, as noted by Heisz (2005) "Shorter intervals of less than one year tended to be unstable, reflecting sampling error introduced into the process by the synthetic cohort approach." In the present analysis we compute up to 50 one-year retention rates. The limit of 50 was chosen since it is a figure well above the length of the average working lifespan and almost all samples of individuals are included within the 1-50 period. Specifically, according to data availability, we calculate the one-year retention rates for employees with tenure from 1 to 50 years. Once these rates have been computed for time t, a single average one-year retention rate can be calculated as the weighted average of the retention rates corresponding from 1 to 50 years of tenure:
where corresponds to the proportion of individuals with tenure i at time t. This weighted average of the retention rate can be interpreted as an estimation of the probability that a typical worker will maintain her present employment for 12 months or more from the beginning of period t, and represents a measure of job stability (for a sector in a country in a specific year). Sampling and tenure distribution polarization biases, the main shortcomings of the average incomplete employment spells, do not affect these estimated retention rates. An additional advantage of this approach is that it is suited to reflect economic events taking place over time (Heisz, 2005 (ISCO) . Indeed, the distribution of LTC workers across different ISCO and NACE varies within countries in response to socio-economic and policy changes as well as across countries, reflecting the differences in the organization of care for dependent persons (Fujisawa and Colombo, 2009; Simonazzi, 2009; Geerts, 2011) .
In order to perform our analysis on the most reliable selection of LTC workers we crossed data corresponding to occupations and economic activities. The EU-LFS provides 3-digit level ISCO occupation codes and 1-digit level NACE codes for each currently working individual included in the survey. In this paper we defined an LTC worker as an employed individual whose job occupation is included in one of the following four ISCO-88 categories: 513, 323, 346 and 913. The first two consist of ISCO-88 513, which is defined as Personal care and related workers, and ISCO-88 323, Nursing and midwifery associated professionals. These group occupations cover a substantial number of LTC workers (Geert, 2011) . Nevertheless, given the high variety of LTC occupations, several workers are not included within these definitions. Social work associated professionals (ISCO-88 346) and Domestic and related helpers, cleaners and launderers (ISCO-88 913) were therefore added.
8
Since including all these occupation categories could lead to an overestimation of the weight of the workforce size, by including a non-LTC related workforce we tightened the selection criteria adding a filter for economic-activities. Among all workers reporting the previously cited occupation codes, we exclusively selected those whose economic activities corresponded to NACE Rev.1 codes: N, L and P.
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One further complication arises from the changes in occupation and economic activities' classification in data collection over time. Because we explore job stability patterns, it seems opportune to compare the LTC sector-specific indicators presented above with certain reference categories. Workers belonging to the health sector in general are meaningful benchmark categories for LTC. Retention rates for workers belonging to the NACE code H, Human and social work, are computed and used as a benchmark.
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A typical drawback of survey-based data is that many respondents use some form of "rounding" strategy for quantitative answers, resulting in heaped data with large shares of responses concentrating around sensible values. Self-reported employment spell lengths are no exception. Notable spikes in the distribution around "digit preferences" can be observed. In reporting their employment spells, respondents seem to prefer rounded digits (e.g. 10, 20 and so on) and complete-year corresponding month values (e.g. months 12, 24, 36 and so on). This bias requires correction to smooth raw data on duration prior to applying the methodology presented above. The choice of smoothing technique and weights in this sort of data is a source of debate in the existing demographic literature. Researching methodologies in this direction goes beyond the aims of the present paper. Therefore, we decided to apply a widely accepted smoothing technique, running means with a weight of 12. The choice of the weight is motivated by the fact that we observe yearly data and compute yearly retention rates. The extracted data on the LTC workforce cover the period between 1992 and 2011 and are geographically spread over 26 countries of the European continent.
Results

In-Progress Average Job Tenure
Average employment durations of in-progress job spells for 26 European countries are detailed in Table 2 . Three different time spans (1992-1999; 2000-2006; 2007-2011) are illustrated for tenures of LTC workers and the whole health sector workforce. Note that the average in-progress tenure in the LTC sector is shorter than that of the average in-progress spell of the generic health sector worker in all but two cases.
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In most countries (18 of 26), LTC spells are slightly shorter than health sector spells (from 3% to 15%), while only in five cases they are 20% or higher, and shorter (Cyprus, Spain, Italy, Lithuania, Romania ). Countries where the tenure gap is narrowest are Austria, Germany, Norway and Sweden. Geographical patterns seem to emerge: while the difference in average job tenure is narrow in central and northern countries, while broader gaps are observed in Southern and Eastern European countries. Since countries respond with different provision frameworks to the LTC service's needs, these sorts of outcomes suggest that country specific idiosyncrasies might have an influence on the observed workers' job duration.
Average in-progress tenure might be an imperfect indicator of job stability, since sampling and length biases might have different effects in the LTC and health sectors. If we consider that LTC holds a higher portion of recently created jobs, average spells might consistently underestimate LTC spells with respect to the health sector.
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In order to understand in which countries LTC is actually a more or less stable occupation than the typical health occupation, we next conduct retention rates analyses.
Retention Rates
The one-year retention rate indicates the probability that a typical worker will remain in his or her present employment over 12 months, which depends on both the probability of being dismissed and the probability of quitting the present job. A comparison of retention rates, contrasting different economic sectors within the same framework (e.g., a country where jobrelated regulations are the same for all sectors), should speak to differences in micro-relations between sectors. Differences in wages, working hours, shifts, training programs and other contract conditions can be at the base of retention rates' differentials. As discussed in Section 1.2, high job stability in the long run can be associated with high(er) quality jobs (for example, in terms of wage, hours and duration), while low job stability might be related with low job quality (Heisz, 2005) . Comparing the job stability of LTC workers with that of the typical health care workforce we aim to obtain a measurement of the relative attractiveness of the former occupations with respect to related ones. More stable jobs, with low separation rates and, therefore, higher retention rates, can result from more desirable working conditions. Thus, the differential in retention rates between sectors represents a measure of the job-quality variance between these activities, among other things.
11 Ireland and Sweden for the period 1992-1999.
12 Following Salant (1977) and the European Commission (2009, p. 80) , the length bias arises here with different magnitudes, underestimating to a greater extent the length of the sector with the fastest recent expansion. Retention rates presented in Table 3 suggest, first, that country idiosyncrasies matter when comparing LTC job stability. The probability of maintaining the current job for one additional year ranges from 99% (the Netherlands) to 76% (Cyprus). Again, the Southern and Eastern European countries show the lowest absolute retention levels. Most interesting is the comparison between the LTC and health sectors within the countries themselves. In most countries, LTC jobs are as stable as health care jobs. In half of the 26 countries included in the analysis, LTC and health care retention rate differences are lower than two percentage points.
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This outcome suggests that in a large portion of Europe LTC jobs are as stable as other similar occupations.
14 Nevertheless, in seven countries, LTC retention rates are clearly lower than those in health care, indicating a lower stability. Note also that in six countries LTC jobs appear more stable than those in health care. 13 We consider the 0.98 and 1.02 boundaries in the calculation of the LTC/H retention rate ratios.
14 Austria, Czech Republic, Denmark, Estonia, Finland, France, Hungary, Island, Luxemburg, Norway, Portugal, Sweden, United Kingdom.
The geographical pattern suggests that countries where LTC job stability is lower are all in Southern or Eastern Europe, namely Cyprus, Greece, Italy, Spain, Lithuania, Romania and Slovakia. By contrast, countries where LTC job stability is higher than the benchmark sector are all central European states: Belgium, Switzerland, Germany, the Netherlands, Ireland and Latvia.
Cross-country differences appear clear in Figure 1 , which presents the evolution of the (oneyear) retention rates for LTC and the health sector in the five largest European economies. As might be expected, retention rates are low during the first period of tenure and grow as time spent with the same employer increases, since layoffs and voluntary separations are both more frequent during the first years of tenure. The increase in retention is rapid in all countries during the first five years of tenure and it decidedly slows down from then on.
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In absolute terms, retention rates present consistent cross-country differences. France, Italy and Germany show conditional continuation probability above 94%, while Spain and the United Kingdom are examples of more dynamic job markets where retention averages around 90%.
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Beyond cross-country differences, Figure 1 confirms that in some cases LTC retention rates are lower (Italy and Spain), close to (France and the United Kingdom) and higher (Germany) than the health care sector's benchmark. The average difference varies between -4% (Spain) and +2.5% (Germany).
15 A spike corresponding to year three of tenure can be observed and is due to a consistent heap in data reporting that affects all countries and cannot be cleaned out by the smoothing technique applied without the loss of relevant information. 16 The former is due to very low retention rates during the first five years of tenure; the latter is due to constant low retention rates.
Figure 1
One-year retention rates in the largest European economies Figures 2 to 4 group countries into five macro geographical regions: Southern, Central, Nordic and Eastern countries. They point again to the regional singularities in the existing health care and LTC services' retention rates. Southern European countries, for example, share relatively lower retention rates' values for LTC occupations. Although Portugal and France show a converging pattern of LTC retention rates toward the health sector levels, differences in the two sectors are striking in the rest of the economies belonging to this group. Moreover, they appear constant over time. These differences appear in some eastern economies as well despite the scarcity of data that threatens proper analyses in these countries.
Figure 2
One-year retention rates in Southern countries
Note: Average one-year retention rates computed for the first 20 years of tenure. Data span for the United Kingdom, France, Italy and Spain: 1992-2010; Germany, 2002 Germany, -2010 . Central European countries present the opposite scenario. In the Netherlands, Switzerland, Belgium and Ireland, LTC workers have higher conditional continuation probabilities than their health sector colleagues. In the United Kingdom, Austria and Luxemburg, the retention rates of LTC services and the health sector move accordingly, meaning that the differences in job attractiveness between the two sectors are lower.
Heterogeneity happens to be characteristic of the Nordic region. In Sweden and Finland, LTC retention rates appear consistently higher. In the rest of the countries composing this geographical cluster, health care and LTC occupations present similar stability indexes.
In Southern and, in some cases, Eastern Europe LTC retention rates are lower than the typical health occupation. Conversely, in Sweden, Finland and most Central European countries, LTC values are higher; in half of the countries observed LTC and health care retention rates are close and move accordingly. This suggest that LTC country (and regional) idiosyncrasies in the service provision sector might matter at country level, advocating for a positive differential in favor of Central European states in terms of attractiveness and therefore job quality.
The performed job-stability analysis based on the estimation of retention rates breaks down European countries into three groups. In the first one, LTC represents less stable, thus less attractive, occupations with a marked and constant difference with respect to the health sector over time. Belonging to this group are most Southern European countries, and some Eastern countries (Romania and some Baltic economies). The second group is composed of all those countries where differences between LTC and health care retention rates are not clear. Large economies, such as the United Kingdom and France are part of this second cluster. The third group is made up of countries where LTC presents higher job stability patterns. In some Central European countries (Germany, Netherlands, Switzerland and Belgium) and some Nordic countries (Sweden and Finland), LTC occupations have higher attractiveness than other healthrelated occupations.
Discussion
A growing interest in Long-Term Care services exists among policy-makers and service providers (European Commission, 2008 and OECD, 2011a) . Present demographic projections and concerns about financial constraints call attention to this sector's challenges, some of which relate to its workforce's characteristics and potential workforce shortages driven by a supposed low attractiveness of LTC-related occupations. Existing literature in the field suggests that employment opportunities are perceived as unappealing and high turnover rates follow. This, in turn, can negatively affect the quality and the cost of such services.
In order to account for the magnitude of this phenomenon, we applied a widely accepted methodology using European Labour Force Survey data from 1992 to 2011. As far as we know, this is the first within and cross-country comparable measure of actual job stability for this sector. Job stability values for LTC workers were compared with corresponding values for health workers in general in 26 European countries.
Our findings suggest that LTC occupations often appear as attractive as the rest of health related jobs, though this also depends on regional idiosyncrasies. Broadly speaking, countries can be grouped into three large regions: countries where LTC jobs exhibit low retention rates (i.e., are perceived as a low attractive career options), mainly Southern and Eastern European states; countries where little difference exists between LTC and other health-related jobs; and countries where LTC jobs show a higher stability (and therefore attractiveness) than other jobs in the health sector, mainly Central European states. These findings suggest the presence of country (and regional) idiosyncrasies that could be at the base of the observed differences. Furthermore, according to the premises of this paper, potential workforce shortages are more likely to occur in southern European countries.
Since LTC services are provided under different systems across Europe, future research needs to focus on how job attractiveness and retention relate to national LTC organization and management. Based on our initial findings, further research should examine various factors that could affect LTC provision and workforce such as worker characteristics (e.g., gender, education, experience and professional status) and job-related characteristics (e.g., firm size, hours and shift configuration), and institutional framework (e.g. job related regulations), all of which could contribute to understand the phenomena studied. The provision system implemented in each country, in terms of, for example, public-private expenditure relations or shares of formal and informal nature in total should also be the focus of research to explain cross-country differences in LTC workforce retention. Once different variables' influence on attractiveness had been disentangled, they could be the object of policy decisions aimed at enhancing career prospects of LTC jobs. The methodology and job stability measures presented here are a first empirical step in this direction.
